Up-regulation of the GPR39 Zn2+-sensing receptor and CREB/BDNF/TrkB pathway after chronic but not acute antidepressant treatment in the frontal cortex of zinc-deficient mice.
The GPR39-Zn(2+)-sensing receptor seems to be involved in the pathophysiology of depression. GPR39 knockout animals show depressive- and anxiety-like behavior. Chronic treatment with selective antidepressants (ADs) up-regulates GPR39. In the present study we investigated whether acute or chronic treatment with imipramine, escitalopram, reboxetine and bupropion would cause changes in CREB, BDNF, TrkB and GPR39-Zn(2+) receptor proteins (measured by Western Blot) in the frontal cortex of mice fed with a low-zinc diet. The administration of acute antidepressants induced diverse effects in the proteins that were examined (namely, GPR39 down-regulation and a reduction in CREB protein after administration of all ADs; a decrease in BDNF after administration of imipramine and escitalopram; an increase in BDNF after administration of reboxetine; no change in BDNF following administration of bupropion; and a decrease in TrkB following the administration of all ADs except bupropion). On the other hand, chronic treatment (which is required for depression relief) with all antidepressants increased the levels of all these proteins. The present study for the first time demonstrates the up-regulation of GPR39 (and CREB, BDNF, and TrkB) protein when induced by chronic treatment with antidepressants (with different pharmacological profiles) in a zinc-deficiency model in mice. These data further indicate that the GPR39 receptor may be an important target in the antidepressant response.